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PURPOSE: To easily obtain a carbon cluster with a simple apparatus by discharg- 
ing with a carbon-containing electrode in water or by discharging with the 
electrode in a carbon-containing solution. 

CONSTITUTION: A pair of carbon-containing electrically conductive electrodes 
such as graphite are placed in a solution of e.g. water in a state facing to 
each other and connected to a power source of 100V to 2kV provided with 
a capacitor having a capacitance of several to several hundred ^F. The 
electrodes are mechanically approached and made to contact and separate 
to generate electric discharge and obtain a dispersion liquid having black color. 
Fine particles are exclusively separated from the dispersion by filtration or 
centrifugal separation to obtain carbon cluster having particle diameter of 
^10" 7 m or a substance containing the carbon cluster. 
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PURPOSE: To provide a process for converting a less important high-molecular 
weight fullerene having carbon atoms of ^70 (C 70+ ) into more useful fullerene 
C 80 in high selectivity and efficiency. 

CONSTITUTION: High molecular weight fullerene having carbon atoms of ^70 
and a closed shell structure is hydrogenated under a hydrogen pressure of 30-180 
kg/cm 2 G at 80-240°C in the presence of a hydrogenation catalyst and the 
obtained hydrogenation product is dehydrogenated to effect selective conversion 
of the high-molecular weight fullerene into C M fullerene. 
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PURPOSE: To enable selective adsorption of medium-sized molecule and large- 
sized molecule by mixing a pitch having low softening point with a metallic 
compound and subjecting the obtained calcination raw material having low 
softening point to carbonization treatment and activation treatment. 

CONSTITUTION: A low-softening pitch having a softening point of 60-150°C is 
mixed with 0.1-10wt.% of a metal component such as t-butylmagnesium chloride. 
The mixture is dissolved in benzene, etc., and the solvent is distilled off to 
obtain a homogeneous mixture. A calcination raw material having low softening 
point is produced by melting the mixture at 200-300°C in an inert gas atmo- 
sphere. The obtained calcination raw material is carbonized by increasing the 
temperature from 200°C to 900°C at a heating rate of 10°C/min in nitrogen atmo- 
sphere. The carbonized product is activated at 900°C for about 30min in a steam- 
saturated nitrogen gas flow supplied at a rate of 3L/min to obtain a metal- 
containing activated carbon having a mesopore ratio of 10-99% in an activation 
yield of ^20%. 
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ABSTRACT 

PURPOSE: To easily obtain a carbon cluster with a simple apparatus by 
discharging with a carbon-containing electrode in water or by discharging 
with the electrode in a carbon-containing solution. 

CONSTITUTION: A pair of carbon-containing electrically conductive 
electrodes such as graphite are placed in a solution of e.g. water in a 
state facing to each other and connected to a power source of 100V to 2kV 
provided with a capacitor having a capacitance of several .mu.F to several 
hundred .mu.F. The electrodes are mechanically approached and made to 
contact and separate to generate electric discharge and obtain a dispersion 
liquid having black color. Fine particles are exclusively separated from 
the dispersion by filtration or centrifugal separation to obtain carbon 
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Carbon cluster or material contg. carbon cluster is produced by 
discharging C contg. electrodes in water or by discharging in C contg. 
soln. . 

USE/ADVANTAGE - Carbon cluster can be produced by very simple 
appts The cluster has a small grain dia.. From the cluster, hard and 
smooth fik can be produced. The film is used as protection membrane. 

In an example, conductive electrodes (such as graphite) were set 
up against each other in water. The electrodes were joined to an 
electric source of peak current. By bringing the electrodes close, 
discharge occurred in water. After the discharge the electrodes were 
detached, or electric source was cut. By repeating the operation, C 
cluster was produced by discharge. Electrodes were set up against each 
other m the soln. with controlling the distance. It was joined to a 
condenser. High pressure pulse was applied to the electrodes, and arc 
was prodcued. By the pulse discharge, carbon cluster was produced 
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